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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve electromagnetic conversion 
characteristics and more particularly high- density recording characteristics 
by providing the surface of a nomnagnetic base layer with a soft magnetic 
layer and a ferromagnetic layer formed by dispersing fine ferromagnetic 
hexagonal ferrite powder having a specific thickness into a binder. 
SOLUTION: This disk-shaped magnetic recording medium is formed of a 
double layered structure composed of the soft magnetic layer and the 
ferromagnetic layer and is provided with the soft magnetic layer and the 
ferromagnetic layer formed by dispersing fine ferromagnetmc hexagonal 
ferrite powder into the binder on the nonmagnetic base layer. The 
ferromagnetic layer is magnetically oriented in a perpendicular direction 
and the thickness thereof is specified to <0.5^m. In addition, glossiness is 
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measured in an arbitra^place and the dependencf^on the measurement 
direction which is the difference in the glossiness between the max. value 
and the min. value is specified in a range of 0 to 5% of an index. On the 
other hand, the soft magnetic layer is specified in coercive force He to < 
200Oem, more preferably, 0.1 to 100Oe. If He is larger than this range, 
recording magnetization remains. Further, the saturation magnetic flux 
density Bs is specified to >1500G, more preferably >2000 to <500G. If the 
density is smaller than this range, the magnetic flux passing the ground 
surface layer decrease. As a result, the electromagnetic conversion 
characteristics and more particularly the high-density characteristics are 
improved. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner's decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 



http://wwwl .ipdl.jpo.go.jp/PA 1/result/detail/main/wAAAal 2 1 90DA4 1 0003643P 1 .htm 



9/30/02 



* NOTICES * 



Page 1 of 22 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention has a ferromagnetic layer and a soft- 
magnetism layer, and relates to the disk-like magnetic-recording medium for high- 
density record which contains a hexagonal-ferrite impalpable powder in the best 
layer. 
[0002] 

[Description of the Prior Art] In the field of a magnetic disk, 2MB of MF-2HD 
floppy disk using Co denaturation iron oxide was preinstalled in a personal 
computer. However, in today when the data capacity to treat is increasing rapidly, it 
becomes impossible to have said that the capacity was enough, and large capacity- 
ization of a floppy disk was desired. 

[0003] Conventionally, what painted the magnetic layer which distributed an iron 
oxide, Co denaturation iron oxide, Cr02, a ferromagnetic metal powder, and 
hexagonal-ferrite powder in the binder on the nonmagnetic base material is widely 
used for a magnetic-recording medium. Also in this, it is known that the 
ferromagnetic metal impalpable powder and the hexagonal-ferrite impalpable 
powder are excellent in a high-density recording characteristic. Although there were 
4MB of MF-2ED, a 21MB floptical, etc. as a mass disk using 10MB of MF-2TD, 
21MB of MF-2SD, or the hexagonal ferrite as a mass disk using the ferromagnetic 
metal impalpable powder which is excellent in a high-density recording 
characteristic, it was not able to be said that it was enough for capacity and a 
performance target. Many attempts which raise a high-density recording 
characteristic are made to such a situation. 

[0004] The hexagonal-ferrite magnetic substance is proposed by JP,61-217936,A 
news and JP,61-273735,A news as the magnetic substance which is excellent in a 
high-density recording characteristic. Since an easy axis moreover has that the grain 
size is small and a configuration in the direction perpendicular to the plate surface 
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by plate-like, promising ^of the hexagonal-ferrite magftic substance is carried 
out as the magnetic substance used for the magnetic-recording medium for high- 
density record. 

[0005] And it is carrying out orientation of the hexagonal-ferrite magnetic 
substance to the perpendicular direction within a field. The example using the 
hexagonal ferrite which making a self-demagnetization small furthermore prepared 
the magnetic layer in JP,4-123312,A news and JP,62-208415,A news more than the 
bilayer further, and carried out perpendicular orientation at the upper layer is 
indicated by JP,60-212817,A news, JP,1-251427,A news, JP,1-251424,A news, 
JP,1-251426,A news, JP,59-129935,A news, JP,64-79930,A news, JP,64-55732,A 
news, JP,59-77628,A news, etc. However, it has come to acquire still sufficient 
property. 

[0006] To such a problem, a coercive force is low, and forms the metal thin film or 
particle application film of a soft magnetism with high permeability as a ground 
layer, and the attempt which prepares the application layer containing a hexagonal 
ferrite on it is shown in JP,56-98718,A news, JP,59-94231,A news, JP,59-167843,A 
news, and JP,62-180522,A news. It is impossible however, to already call it 
sufficient property to the high-density record demanded today. 
[0007] The disk-like magnetic-recording medium which becomes recently and 
consists of a thin layer magnetic layer and a functional non-magnetic layer on the 
other hand was developed, and the floppy disk of 100MB class has appeared. 
Magnetic thickness makes [ the composition to which He has a magnetic layer with 
a thickness of 0.5 micrometers or less and a non-magnet^ayer-contatning-a-- 
conductive particle by 1400 or more Oes in JP,5- 109061, A as what shows these 
features Jjtugjgie^s_ change of magnetic thickness less than ** 1 5% by 0.5 _ 
miGfo meters or lessat JP. 5-290354.A. and~thecomposition as which surface 

, / electricjgsjsiajic^j^.as_sp ^ified is pr oposed. 

However, in connection with the densification of a rapid disk-like magnetic- 
recording medium, even if carried out with such technology, it was becoming 
difficult to acquire a satisfactory property. In recent years, the magnetic-recording 
medium for high-density record which made passage of line of magnetic force the 
optimal is known as a proposed vertical-magnetic-recording medium by preparing a 
soft-magnetism layer (magnetic layer which used the optimal magnetic substance 
for the very low magnetic head of He) in a lower layer, and preparing perpendicular 
magnetic anisotropy films on it. 

[0009] The present condition is that the tape-like medium is not performed by the 
development to which this old vertical-magnetic-recording medium set weight to 
the magnetic disk not much with the subject. In the disk-like magnetic-recording 
medium in the multistory composition of a soft-magnetism layer and a 
ferromagnetic layer, there is a problem that it is difficult to measure the magnetic 
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amount of preferred orient^on. That is, a means to contrff this amount of preferred 
orientation that can measure the magnetic amount of preferred orientation with a 
brief means since the densification in a disk-like magnetic-recording medium is 
improved, as a result contributes to densification was desired. 
[0010] 

[Problem(s) to be Solved by the Invention] this invention — electromagnetism — it 
aims at offering the disk-like magnetic-recording medium by which the transfer 
characteristic, especially the high-density recording characteristic were markedly 
alike, and were improved 
[0011] 

[Means for Solving the Problem] this invention persons » electromagnetism — in 
order that the transfer characteristic may obtain a good disk-like magnetic-recording 
medium, as a result of inquiring wholeheartedly, it is considering as the following 
media, and it finds out that the outstanding high-density recording characteristic 
which is the purpose of this invention is obtained, and results in this invention That 
is, it is attained by the disk-like magnetic-recording medium characterized by for 
the thickness of this ferromagnetic layer b ein g 0.5 micr om eters or less, and the 
measurement direction dependency of the glossiness in the places where this 
ferromagnetic layer is arbitrary being less than 5% in the disk-like magnetic- 
recording medium which prepared the soft-magnetism layer and the ferromagnetic 
layer which comes to distribute a ferromagnetic hexagonal-ferrite impalpable 
powder in a binder on the nonmagnetic base material at this order. 
[0012] And if orientation of the aforementioned ferromagnetic layer is carried out 
perpendicularly magnetically, it can attain the purpose of this invention effectively 
further. As for the soft-magnetism layer in the magnetic-recording medium of this 
vention, 200 or less Oes, He (coercive force) is more than 1500G, and that of or 
more 0.1 100 or less Oe and Bs (saturation magnetic flux density) is less than [ more 
tha n 2000G5000G ] preferably. If He is larger than the above-mentioned value, 
record magnetization remains in a ground layer, and the phase shift of 
magnetization generates and is not desirable within a magnetic layer. If Bs is 
smaller than the above-mentioned value, the magnetic flux which passes along a 
ground layer falls and is not desirable. In addition, He here uses the value of the 
higher one in straight side and a perpendicular direction. 
[0013] Moreover, although the measurement direction dependency (henceforth a 
"glossiness difference") of the glossiness in this invention is less than 5% in the 
places where a ferromagnetic layer is arbitrary The number of these glossiness 
differences is eight about the periphery top of one half of the paths of a disk radius 
at regular intervals using a digital glossmeter (GK[ by the SUGA testing-machine 
company ]-45D type). The measurement direction is changed every 45 degrees and 
it measures from eight directions, and by making into an index the thing of the 
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following formula called ^from the difference of maxirftm and the minimum 
value, if this value is less than 5%, it will think that the difference of the glossiness 
of two points of the places where a ferromagnetic layer is arbitrary becomes less 
than 5%, and will not interfere. 

[0014] The glossiness difference in a glossiness difference (%) = maximum- 
minimum value this invention is 0 - 5% of range preferably. 
[Relation between the requirements for composition, and an effect] Although the 
reason this invention brings about this effect is not certain, it thinks as follows. 
[0015] If it becomes short wavelength record, the record depth of a signal will 
become shallow. By preparing a soft-magnetism layer as a ground layer of a 
ferromagnetic layer, when there is no ground layer, the magnetic pole generated in 
the ferromagnetic layer lower part can be short-circuited, and an anti-magnetic field 
can be reduced. In order to demonstrate the effect of such a ground layer, it is 
necessary to make the upper thickness thin according to record wavelength. 
Moreover, by short wavelength record, when the record depth is shallow, the 
separation loss by surface roughness does big influence, when surface roughness is 
large, the distance of a head and a medium becomes large and it is thought that the 
effect of a ground layer is lost similarly. 

[0016] On the other hand, by the disk-like magnetic-recording medium, it is 
required to obtain a fixed output over a disk round, and being attained by making an 
amount-of-preferred-orientation ratio or more into 0.85 is shown in JP,5- 109061, A 
etc. However, in the latest high-density record, an output with a fixed amount-of- 
preferred-orientation ratio may not be obtained 0.85 or more. Although it is not 
certain as the cause, it is possible that surface roughness is not uniform to a 
circumferencial direction etc. Especially as for the case of this invention, surface 
roughness affects the effect of a soft-magnetism layer. 

[0017] Although glossiness is originally the index of surface roughness, in order to 
measure the amount of reflected lights, it is presumed that it is influenced of the 
direction of orientation of a magnetic-substance particle or condensation. Since 
surface roughness not only becomes uniform by not depending in the measurement 
direction in arbitrary places, but making glossiness regularity, but the orientation of 
a magnetic-substance particle and the degree of condensation become homogeneity 
and magnetic properties become uniform, it is thought that a fixed output comes to 
be obtained over a disk round. 

[0018] When a ferromagnetic bed depth is thin, it is tended to turn an easy shaft to 
the perpendicular direction within a field, since a hexagonal ferrite is a tabular 
irrespective of orientation, the direction of orientation of a ferromagnetic layer — a 
longitudinal direction, non-orientation, and random orientation — either becomes 
[ the effect which it makes the purpose of this application by carrying out 
orientation to especially a perpendicular direction although the purpose of this 
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application is attained ] reftrkable and is desirable The lowing method is 
especially effective although there are various methods as a method for making the 
measurement direction dependency of the aforementioned glossiness less than 5% 
especially in order to obtain the magnetic-recording medium of this invention. 
[0019] For example, the thing for which the methods of application, such as the 
below-mentioned simultaneous multistory application method with which a smooth 
application side is acquired even if a ** ferromagnetism layer is a thin film, are 
adopted, ** Use adopting the variational method of a heavy load on the occasion of 
manufacture of magnetic application liquid, and the unlike-pole confrontation 
cobalt magnet beyond ** 3000G. While carrying out orientation of the magnetic 
orientation of a magnetic layer to the perpendicular direction of a magnetic layer, 
on the occasion of application dryness, application speed, the temperature of the 
dryness style, and dryness air capacity are adjusted, and a paint film is dried in a 
magnet zone, ** Adjust the configuration, size, etc. of the fine particles used for the 
optimal ferromagnetic hexagonal-ferrite impalpable powder for the above- 
mentioned ** or **, and a soft-magnetism layer, ** Selecting the binder used for a 
ferromagnetic layer and a soft-magnetism layer, raising the dispersibility of a 
ferromagnetic hexagonal ferrite using a ** dispersant, etc. are mentioned. 
[0020] The above-mentioned method is explained in full detail in the following. 
[Publication about a hexagonal-ferrite impalpable powder] As a hexagonal-ferrite 
impalpable powder contained in the ferromagnetic layer of this invention, they are a 
barium ferrite, a strontium ferrite, and a lead ferrite. There are each substitution 
product of a calcium ferrite, a Co substitution product, etc. Specifically Ignition- 
magneto plan byte type a barium ferrite and a strontium ferrite, The 
magnetoplumbite type ferrite which covered the particle front face with the spinel, 
Furthermore, ignition-magneto plan byte type a barium ferrite, a strontium ferrite, 
etc. which contained the spinel phase in part are mentioned. In addition to a 
predetermined atom, in addition, aluminum, Si, S, Sc, Ti, V, Cr, Cu, Atoms, such as 
Y, Mo, Rh, Pd, Ag, Sn, Sb, Te, Ba, Ta, W, Re, Au, Hg, Pb, Bi, La, Ce, Pr, Nd, P, 
Co, Mn, Zn, nickel, Sr, B, germanium, and Nb, may be included. The object which 
generally added elements, such as Co-Ti, Co-Ti-Zr, Co-Ti-Zn, nickel-Ti-Zn, Nb- 
Zn-Co, Sb-Zn-Co, and Nb-Zn, can be used. There are some which contain a 
characteristic impurity depending on a raw material and a process. 
[0021] 10-200nm of grain size is 20-100nm preferably in the diameter of 6 corner 
guards. Although it is necessary to make it a low noise and 40nm or less of **** is 
desirable when reproducing by the magnetoresistive head, in lOnm or less, stable 
magnetization cannot be desired because of heat fluctuation. In 200nm or more, a 
noise is high and neither is fit for high-density magnetic recording. As for a tabular 
ratio (****/board thickness), 1-15 are desirable. It is 2-7 preferably. Although the 
restoration nature in a ferromagnetic layer becomes high and is desirable when a 
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tabular ratio is small, sufflc^ nt stacking tendency is not chained. A noise becomes 
large by the stacking between larger grain children than 15. The specific surface 
area by the BET adsorption method of this grain-size range shows 10-200m2 / g. 
The sign of the specific surface area is carried out in general to particle **** and 
the arithmetic operation value from board thickness. 50-450A of microcrystal sizes 
is 100-350A preferably. The distribution of particle **** and board thickness is so 
desirable that it is usually narrow. Although evaluation is difficult, it can compare 
500 particles by measuring at random from a particle transverse-electromagnetic 
photograph. Although a distribution is not a normal distribution in many cases, 
when it calculates and being expressed with the standard deviation to average size, 
it is sigma/average size =0.1-2.0. While making the particle generation system of 
reaction as uniform as possible for making a grain-size distribution sharp, 
performing distribution modification to the generated particle is also performed. For 
example, how to dissolve a super-very fine particle in sorting in an acid solution 
etc. is learned. The coercive force He measured with the magnetic substance can be 
created to about 500Oe-5000Oe. 

[0022] Although the higher one of He is advantageous to high-density record, it is 
restricted by the capacity of a recording head. Usually, although it is about 4000 
Oes from 800Oe(s), they are 1500 or more Oes and 3500 Oes or less preferably. 
When the saturation magnetization of a head exceeds 1.4 teslas, it is desirable to 
make it 2000 or more Oes. He is controllable by grain size (**** and board 
thickness), the kind of content element and an amount, the substitution site of an 
element, the particle generation reaction condition, etc. saturation magnetization 
sigmas ~ 40 emu/g - 80 emu/g it is . sigmas tends to become so small that it 
becomes a particle although the higher one is desirable. The kind of compounding a 
spinel ferrite with an ignition-magneto plan byte ferrite for sigmas improvement 
and content element, selection of an addition, etc. are known well. Moreover, it is 
also possible to use W type hexagonal ferrite. In case the magnetic substance is 
distributed, processing a magnetic-substance particle front face by the matter 
suitable for the dispersion medium and the binder is also performed. As for 
coupling agent, an inorganic compound and an organic compound are used. As 
main compounds, oxides, such as Si, aluminum, and P, or a hydroxide, various 
silane coupling agents, and various titanium coupling agents are the examples of 
representation. An amount is 0.1 - 10 % of the weight to the magnetic substance. 
PH of the magnetic substance is also important for distribution. Usually, although 
there is an optimum value by the dispersion medium and polymer about by four to 
12, six to about ten are chosen from the chemical stability of a medium, and shelf 
life. The moisture contained in the magnetic substance also influences distribution. 
Although there is an optimum value by the dispersion medium and the binder, 0.01 
- 2.0 % of the weight is usually chosen. Although there are a glass crystallizing 
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method, the coprecipitatiorftethod, a hydrothermal-reacr^i method, etc. as a 
process of a roppo ferrite, this invention does not choose a process. 
[0023] [Publication about a soft-magnetism layer] As soft-magnetism fine particles 
used for the soft-magnetism layer of this invention, Fe powder, nickel powder, Co 
powder, magnetite powder, permalloy powder, Sendust powder, Mn-Zn ferrite 
powder, nickel-Zn ferrite powder, Cu-Zn ferrite powder, etc. are mentioned. 
Although a needle, a grain, a tabular, and any are sufficient as these fine particles, 
in order to make He small, the shape of a grain is desirable. Atoms, such as 
aluminum, Si, S, Sc, Ti, V, Cr, Cu, Y, Mo, Rh, Pd, Ag, Sn, Sb, Te, Ba, Ta, W, Re, 
Au, Hg, Pb, Bi, La, Ce, Pr, Nd, P, Co, Mn, Zn, nickel, Sr, B, germanium, and Nb, 
may be included in these soft-magnetism fine particles in addition to a 
predetermined atom. 

[0024] It is SBET about the specific surface area of these soft-magnetism fine 
particles. If expressed, it will be 10-100m2 / g, and they will be 40-70m2 / g 
preferably, surface **** good below 10m2 / g, and more than [ 100m2 / above g ] ~ 
hard — it is not desirable For 0.01 micrometers or more, 1 micrometer or less, and 
bulk density, 0.4 or more, 1.5 or less, and an adsorption moisture are [ a mean 
particle diameter ] 0.1% or more, 2% or less, and DBP. As for 5- 100ml / lOOg, and 
pH, ten or less [ 3 or more ] are [ the used oil absorption ] desirable. As for the front 
face of these fine particles, it is desirable to carry out surface treatment by 
aluminum 203, Si02, Ti02, Zr02, Sn02, Sb 203, and ZnO. one desirable to 
especially dispersibility ~ aluminum 203, Si02, Ti02, and Zr02 - although it 
comes out ~ still more desirable one - aluminum 203, Si02, and Zr02 it is . These 
may combine and use it. 

[0025] While being able to make small making a soft-magnetism layer mix carbon 
black, and lowering the surface electric resistance Rs which is a well-known effect, 
and a light transmittance, desired micro Vickers hardness can be obtained. 
Moreover, it is also possible to bring about the effect of lubricant storage by 
including carbon black in a lower layer. The kind of carbon black can use the 
furnace for rubber, Sir Mull for rubber, the black for colors, acetylene black, etc. 
[0026] Moreover, in a soft-magnetism layer, it can also add [ for the purpose of the 
nature powder of organic ]. For example, although acrylic styrene-resin powder, 
benzoguanamine-resin powder, melamine system resin powder, and a 
phthalocyanine system pigment are mentioned, polyolefine system resin powder, 
polyester system resin powder, polyamide system resin powder, polyimide system 
resin powder, and the poly fluoride ethylene resin can also be used. The process can 
use what is being described at JP,62-18564,A and JP,60-255827,A. 
[0027] The binder resin of a soft-magnetism layer, lubricant, a dispersant, an 
additive, a solvent, and the distributed method and others can apply it of the 
ferromagnetic layer indicated below. Especially, about the addition of the amount of 
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binder resins, a kind, an active, and a dispersant, and a ^d, the well-known 
technology about a ferromagnetic layer is applicable. 
[Publication about a binder] The binder of the soft-magnetism layer of this 
invention, lubricant, a dispersant, an additive, a solvent, and the distributed method 
and others can apply it of a ferromagnetic layer. Especially, about the addition of 
the amount of binders, a kind, an additive, and a dispersant, and a kind, the well- 
known technology about a ferromagnetic layer is applicable. 
[0028] As a binder used for the ferromagnetic layer of this invention, well-known 
thermoplastics, thermosetting resin, reaction type resins, and such mixture are used 
conventionally. As thermoplastics, a glass transition temperature is -100-150 
degrees C, and number average molecular weight is 1000-200000, and the thing 
10000-100000, and whose polymerization degree are about 50 to about 1000 
preferably. 

[0029] As such an example, there are a polymer which contains a vinyl chloride, 
vinyl acetate, vinyl alcohol, a maleic acid, an AKURURI acid, an acrylic ester, a 
vinylidene chloride, acrylonitrile, a methacrylic acid, a methacrylic ester, styrene, a 
butadiene, ethylene, a vinyl butyral, a vinyl acetal, vinyl ether, etc. as a composition 
unit or a copolymer, a polyurethane resin, and various rubber system resins. 
Moreover, as thermosetting resin or a reaction type resin, the mixture of phenol 
resin, an epoxy resin, a polyurethane hardening type resin, a urea-resin, melamine 
resin, alkyd resin, an acrylic reaction resin, a formaldehyde resin, silicone resin, 
epoxy-polyamide resin, polyester resin, and an isocyanate prepolymer, the mixture 
of polyester poliomyelitis-RU and the poly isocyanate, polyurethane, the mixture of 
the poly isocyanate, etc. are raised. These resins are indicated in detail by the 
"plastics handbook" of the Asakura Publishing Co., Ltd. issue. Moreover, it is also 
possible to use a well-known electron ray hardening type resin for each class. These 
example and its manufacture method are indicated in detail by JP,62-256219,A. the 
above resin is independent » or - although it can be combined and used ~ as a 
desirable thing ~ vinyl chloride resin, a vinyl chloride vinyl acetate copolymer, a 
vinyl chloride vinyl acetate vinyl alcohol copolymer, and a vinyl chloride vinyl 
acetate maleic-anhydride copolymer ~ since - the combination of at least one sort 
chosen and a polyurethane resin or the thing which combined the poly isocyanate 
with these is raised 

[0030] The structure of a polyurethane resin can use well-known things, such as 
polyester polyurethane, polyether polyurethane, polyether polyester polyurethane, 
polycarbonate polyurethane, polyester polycarbonate polyurethane, and poly 
caprolactone polyurethane. The need is accepted in order to acquire more excellent 
dispersibility and endurance about all the binders shown here. COOM, S03 M, 
OS03M, P=0 (OM)2, and 0-P=0 (OM) ~ two - (-- as for M, it is desirable per 
above that it is with what introduced at least one or more polar groups chosen from 
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hydrogen atom or alkali-nflfel base), OH and NR2, N+R^*. is a hydrocarbon 
group), an epoxy group, SH, CN, etc. by copolymerization or the addition reaction 
The amount of such a polar group is 10-1 to ten - eight mols/g, and is 10-2 to ten - 
six mols/g preferably. 

[0031] As a concrete example of these binders used for this invention, VAGH by 
the uni-ONKA-byte company, VYHH, VMCH, VAGF, VAGD, VROH, VYES, 
VYNC, VMCC, XYHL, XYSG, PKHH, PKHJ, PKHC, PKFE, **** chemical- 
industry company make, MPR-TA, MPR-TA5, MPR-TAL, MPR-TSN, MPR-TMF, 
MPR- TS, MPR-TM, MPR-TAO, and lOOOby electrochemistry company W, DX80, 
DX81 and DX82, DX83,100FD, the Nippon Zeon Co., Ltd. make - MR-104, MR- 
105, MR1 10 and MR100, and MR555,400X-1 10A -- NIPPORAN N2301, N2302, 
and N2304 by the Japanese polyurethane company, Dainippon Ink bread-making 
DEKKUSU T-5105, T-R3080, T-5201, the bar knock D-400, D-210-80, Chris Bon 
6109 and 7209, Byron UR8200 by Toyobo Co., Ltd., UR8300, UR-8700, RV530 
and RV280, size Japanese energy-ized company make, the DAIFE lamins 4020, 
5020, 5100, 5300, 9020, 9022, and 7020, the Mitsubishi Kasei Corp. make, 
MX5004, and 3 ** Chemicals company make ~ SAMPUREN SP-150, the saran 
F310 and F210 by Asahi Chemical Industry Co., Ltd., etc. are raised 
[0032] the binder used for the soft-magnetism layer of this invention, and a 
ferromagnetic layer ~ soft-magnetism fine particles or a hexagonal-ferrite 
impalpable powder ~ receiving ~ 5 - 50% of the weight of the range — it is 
preferably used in 10 - 30% of the weight of the range Although it is desirable to 
use combining these in 2 - 20% of the weight of the range two to 20% of the weight 
as for the poly isocyanate when using a vinyl chloride system resin and using a 
polyurethane resin five to 30% of the weight, it is also possible only for 
polyurethane to use only polyurethane and an isocyanate for example, when head 
corrosion takes place according to the dechlorination of a minute amount. When 
using polyurethane in this invention, for 100 - 2000%, and rupture stress, 0.05 - 10 
kg/cm2 and the yield point are [ a glass transition temperature / 0 degree C - 100 
degrees C and elongation after fracture ] 2kg [ 0.05-10 //cm ] preferably -50-150 
degrees C. It is desirable. 

[0033] The magnetic-recording medium of this invention consists more than of a 
bilayer. Therefore, of course, it is possible to change the amount of binders, the 
vinyl chloride system resin occupied in a binder, a polyurethane resin, the poly 
isocyanate or the amount of the other resin, the molecular weight of each resin 
which forms a ferromagnetic layer, the amount of polar groups, or the physical 
property of a resin described previously in a soft-magnetism layer and a 
ferromagnetic layer if needed, it should optimize on each class rather, and the well- 
known technology about a multilayer magnetic layer can be applied. For example, 
when changing the amount of binders on each class, in order to reduce the abrasion 
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of a ferromagnetic layer frJh: face, it is effective to increfll the quantity of the 
amount of binders of a ferromagnetic layer, in order to make the head touch to a 
head good, the amount of binders of a soft-magnetism layer can be made [ many ], 
and flexibility can be given. 

[0034] As a poly isocyanate which has in this invention and is, the poly isocyanate 
generated according to isocyanates, such as tolylene diisocyanate, 4, and 4'- 
diphenylmethane diisocyanate, hexamethylene di-isocyanate, xylylene diisocyanate, 
naphthylene -1, 5 -diisocyanate, ortho toluidine diisocyanate, isophorone 
diisocyanate, and triphenylmethane triisocyanate, a product with these isocyanates 
and polyalcohols, and condensation of isocyanates can be used. As a tradename 
with which these isocyanates are marketed Japanese polyurethane company make, 
Coronate L, Coronate HL, coronate 2030, coronate 2031, MIRIONE-TO MR, 
MIRIONE-TO merged transistor logic, the Takeda Chemical Industries, Ltd. make, 
TAKENE-TO D-102, D-l 10 Ns of TAKENE-TO, TAKENE-TO D-200, TAKENE- 
TO D-202, the Sumitomo Beyer company make, There are Desmodur L, Desmodur 
IL, Desmodur N, Desmodur HL, etc., using an independent or hardening reactant 
difference, in two or the combination beyond it, it can have these also with each 
class and they can be. 

[0035] [Publication about carbon black and an abrasive material] The carbon black 
used for the soft-magnetism layer of this invention and a ferromagnetic layer can 
use the furnace for rubber, Sir Mull for rubber, the black for colors, acetylene black, 
etc. specific surface area ~ 0.1-lg[/cc ] ** of tap density is [ 5nm - 300nm and pH / 
2-10, and a water content ] desirable [ 5-500m2 / g, and DBP oil absorption / 10- 
400ml / lOOg, and a particle diameter ] 0.1 to 10% As a concrete example of the 
carbon black used for this invention, the Cabot Corp. make, BLACKPEARLS 2000, 
1300, 1000, 900, 905, 800, 700, VULCANXC-72, Asahi carbon company make, # 
80, #60, #55, #50, #35, Mitsubishi Kasei industrial company make, #2400B, # 
2300, #900, #1000, #30, #40, #10B, made in Colon Bianca-Bonn, CONDUCTEX 
SC, RAVEN 150, 50, 40, 15, RAVEN-MT-P, Japanese EC company make, the 
KETCHIEN black EC, etc. are raised. It does not matter even if it uses what 
graphite-ized surface [ a part of] even if it carried out surface treatment, or it used 
carbon black by the resin with the dispersant etc., having graft-ized it. Moreover, 
before adding carbon black in magnetic paints, you may distribute by the binder 
beforehand. These carbon black can be used in independence or combination. When 
using carbon black, it is desirable to use in 0.1 - 30% of the weight to the magnetic 
substance of each magnetic layer of an amount. Carbon black has work of antistatic 
[ of a layer ], coefficient-of-friction reduction, shading nature grant, the 
improvement in film on the strength, etc., and these change with carbon black to be 
used. Therefore, these carbon black used for this invention changes the kind, an 
amount, and combination in a ferromagnetic layer and a soft-magnetism layer, of 
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course, is possible for usinf^roperly according to the pur^se based on many 
properties shown in the points, such as grain size, oil absorption, electric 
conductivity, and pH, and should optimize them on each class rather. The carbon 
black which can be used by this invention is for example, "carbon black handbook" 
carbon black association editing. It can be made reference. 
[0036] As an abrasive material used for the ferromagnetic layer of this invention, 
the alpha alumina of 90% or more of rates of pregelatinization, a beta alumina, 
silicon carbide, a chrome oxide, a cerium oxide, alpha-iron oxide, corundum, an 
artificial diamond* a silicon nitride, silicon-carbide titanium, carbide, titanium 
oxide, a silicon dioxide, boron nitride, etc. are used mainly in that a with a Mohs 
hardness of six or more well-known material is independent or combination. 
Moreover, you may use the complex (what carried out surface treatment of the 
abrasive material by other abrasive materials) of these abrasive materials. Although 
the compounds or elements other than a principal component may be contained in 
these abrasive materials, if a principal component is 90% or more, there will be 
instead of [ no ] in an effect, the grain size of these abrasive materials — 0.01- 
2micro ~ desirable « especially ~ electromagnetism ~ in order to raise the transfer 
characteristic, the one where the particle size distribution are narrower is desirable 
Moreover, it is also possible for an abrasive material independent in combining the 
abrasive material from which grain size differs if needed to raise endurance to also 
make a particle size distribution large, and to give the same effect. l-30m2 / g** of 
pH are [ 0.3-2g /and a water content cc / 2-1 1, and specific surface area ] desirable 
[ tap density ] 0.1 to 5%. Although the shape of a needle, a globular shape, and a die 
an( j ******** ^ su ff| c i en t as the configuration of the abrasive material used for 
this invention, polish nature is high and what has an angle in a part of configuration 
is desirable, concrete » the Sumitomo Chemical Co., Ltd. make — AKP-12, AKP- 
15, and AKP- 20, AKP-30, AKP-50, HIT20, HIT-30, HIT-55, HIT60, HIT70, 
HIT80 and HIT100, and the product made from lei NORUZU ~ ERC-DBM, HP- 
DBM, HPS-DBM, the non-Futami abrasive material company make, WA 10000, 
Kamimura industrial company make, UB20, the Nippon Chemical Industrial Co., 
Ltd. make, G-5, clo MEKKUSU U2, clo MEKKUSU Ul, the Toda Kogyo Corp. 
make, TF100 and TF140, the IBIDEN CO., LTD. make, beta random ultra fine ** 
Showa Mining Co., Ltd. make, B-3, etc. are mentioned. These abrasive materials 
can also be added in a soft-magnetism layer if needed. The shape of surface type 
can be controlled by adding in a soft-magnetism layer, or the projection state of an 
abrasive material can be controlled by it. Of course, you should set the particle size 
of the abrasive material which these ferromagnetism layer and a soft-magnetism 
layer add, and an amount as an optimum value. 
[0037] [Explanation about an additive] The thing which is used for the 
ferromagnetic layer and soft-magnetism layer of this invention and which has the 
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lubricous effect and antistaft effect, a dispersion effect, tlj^lastic effect, etc. as an 
additive is used. Molybdenum disulfide, tungsten-di sulfide graphite, boron nitride, 
Silicon, fatty-acid denaturation silicon with graphite fluoride, a silicone oil, and a 
polar group, Fluorine content silicon, fluorine content alcohol, fluorine content 
ester, A polyolefine, a polyglycol, an alkyl phosphoric ester, and its alkali-metal 
salt, Alkyl-sulfuric-acid ester and its alkali-metal salt, a polyphenyl ether, 
Phenylphosphonic acid, amino quinones, various silane coupling agents, A titanium 
coupling agent, fluorine content alkyl-sulfuric-acid ester, and its alkali-metal salt, 
The a little salt machine nature fatty acids (it does not matter even if it has branched 
although a unsaturated bond is included and) and these metal salts (Li, Na, K, Cu, 
etc.) of carbon numbers 10-24 Or monovalent [ of carbon numbers 12-22 ], 
bivalent, trivalence, tetravalence, pentavalence, a hexahydric alcohol, (It does not 
matter even if it has branched although a unsaturated bond is included and), and the 
alkoxy alcohol of carbon numbers 12-22, Monovalent [ of the a little salt machine 
nature fatty acid (it does not matter even if it has branched although a unsaturated 
bond is included and) of carbon numbers 10-24, and carbon numbers 2-12 ], 
Bivalent, trivalence, tetravalence, pentavalence, and any one of the hexahydric 
alcohols (although a unsaturated bond is included) Moreover, the monochrome fatty 
acid ester, JI fatty acid ester, or trifatty acid ester which consists of having 
branched, The fatty acid ester of the monoalkyl ether of an alkylene-oxide 
polymerization object, the fatty-acid amide of carbon numbers 8-22, the fatty amine 
of carbon numbers 8-22, etc. can be used. 

[0038] As these examples, a capric acid, a caprylic acid, a lauric acid, a myristic 
acid, a palmitic acid, stearin acid, behenic acid, oleic acid, an elaidic acid, linolic 
acid, a linolenic acid, isostearic acid, etc. are mentioned with a fatty acid. Oleyl 
alcohol, a stearyl alcohol, lauryl alcohol, etc. are raised with butyl stearate, octyl 
stearate, amyl stearate, iso octyl stearate, a butyl millimeter state, an octyl 
millimeter state, butoxy ethyl stearate, butoxy diethyl stearate, 2-ethylhexyl 
stearate, 2-octyl dodecyl palmitate, 2-hexyl dodecyl palmitate, iso hexadecyl 
stearate, oleyl oleate, dodecyl stearate, tridecyl stearate, and alcohols at ester. 
Moreover, an alkylene oxide system, a glycerol system, a glycidol system, an 
alkylphenol ethyleneoxide adduct, A nonionic-surface-active-agent [ of ** ], 
annular amine, and ester amide, and quarternary ammonium salt A hydantoin 
derivative, heterocycles, a phosphonium, or sulfonium The cation system surfactant 
of **, a carboxylic acid, a sulfonic acid, phosphoric acid, a sulfate machine, 
Amphoteric surface active agents, such as a sulfuric acid of the anionic surface 
active agent containing acidic groups, such as a phosphoric-ester machine, amino 
acid, aminosulfonic acid, and an amino alcohol or phosphoric esters, and an alkyl 
BEDAIN type, etc. can be used. These surfactants are indicated in detail by the 
"surfactant handbook" (Sangyo Tosho Publishing Co., Ltd., Inc. issue). These 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/30/02 



Page 13 of 22 

lubricant, an antistatic agef^etc. are not necessarily pure ^3%, and impure parts, 
such as an isomer, unreacted object, and side reaction object, a decomposition 
product, and an oxide, may be contained in addition to a principal component. 30 or 
less % of the weight is desirable still more desirable, and these impure parts are 10 
or less % of the weight. 

[0039] These lubricant used by this invention and a surfactant have a separately 
different physical operation, and the kind, an amount, and the combined use ratio of 
the lubricant which produces a multiplication-effect should be defined the optimal 
according to the purpose. The addition of lubricant which raises the stability of an 
application by adjusting the amount of surfactants to a front face which oozes and 
controls ** in a soft-magnetism layer and a ferromagnetic layer using the fatty acid 
with which the melting points differ using the ester from which the boiling point to 
a front face which oozes and controls **, the melting point, and polarity differ 
makes [ many ] by the interlayer, raising a lubricous effect etc. is considered, and it 
is not restricted only to the example shown here of course. Generally it is preferably 
chosen [ as a total amount of lubricant ] to the magnetic substance or soft- 
magnetism fine particles in 2 % of the weight - 25% of the weight of the range 0.1 
% of the weight to 50% of the weight. 

[0040] Moreover, all the additives used by this invention or its part may be added 
just before an application, when you may add, for example, it mixes with the 
magnetic substance before a kneading process at which process of magnetism and 
nonmagnetic paint manufacture, it adds at the kneading process by the magnetic 
substance, the binder, and the solvent, it adds at a distributed process and it adds 
after distribution. Moreover, after applying a ferromagnetic layer according to the 
purpose, there is simultaneous or a case where the purpose is serially attained by 
applying some or all of an additive by application. Moreover, after carrying out a 
calender depending on the purpose, lubricant can also be applied to a ferromagnetic 
layer front face after a slit end. 

[0041] [Publication about a solvent] The organic solvent used by this invention by 
arbitrary ratios Acetone, A methyl ethyl ketone, a methyl isobutyl ketone, a 
diisobutyl ketone, Ketones, such as a cyclohexanone, an isophorone, and a 
tetrahydrofuran Methanol, ethanol, propanol, a butanol, isobutyl alcohol, Alcohols, 
such as isopropyl alcohol and a methyl cyclohexanol, Methyl acetate, butyl acetate, 
an isobutyl acetate, an isopropyl acetate, an ethyl lactate, Ester, such as an acetic- 
acid glycol, the Glico-RUJIME chill ether, the glycol monoethyl ether, Glycol-ether 
systems, such as a dioxane, benzene, toluene, a xylene, Aromatic hydrocarbons, 
such as cresol and chlorobenzene, methylene chloride, Things, such as chlorinated 
hydrocarbons, such as ethylene chloride, a carbon tetrachloride, chloroform, an 
ethylene chlorohydrine, and dichlorobenzene, N.N-dimethylformamide, and a 
hexane, can be used. These organic solvents are not necessarily pure 100%, and 
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impure parts, such as an isAer, unreacted object, and sidWeaction object, a 
decomposition product, an oxide, and moisture, may be contained in addition to a 
principal component. 30 or less % of the weight is desirable still more desirable, 
and these impure parts are 10 or less % of the weight. Although the kind of the 
organic solvent used by this invention may be the same in a ferromagnetic layer and 
a soft-magnetism layer, the thing with desirable using solvents with high surface 
tension (a cyclohexanone, dioxane, etc.) for a soft-magnetism layer, and raising the 
stability of an application the arithmetic mean value of the surface tension of the 
upper solvent composition is not [ a thing ] specifically less than the arithmetic 
mean value of lower layer solvent composition is important. In order to raise 
dispersibility, the one where polarity is strong to some extent is desirable, and it is 
desirable that 15 or more solvents are contained for a dielectric constant 50% of the 
weight or more among solvent composition. Moreover, as for a solubility 
parameter, it is desirable that it is 8-1 1. 

[0042] [Publication about lamination] For the thickness composition of the 
magnetic-recording medium of this invention, a nonmagnetic base material is 10-80 
micrometers preferably 2-100 micrometers. You may prepare the under coat for the 
improvement in adhesion between a nonmagnetic flexibility base material, a soft- 
magnetism layer, and a ferromagnetic layer. 0.01-2 micrometers of these undercoat 
thickness are 0.02-0.5 micrometers preferably. Although this application is a 
double-sided magnetic layer disk-like medium which usually comes to prepare a 
soft-magnetism layer and a ferromagnetic layer in base material both sides, you 
may prepare it only in one side. In this case, in order to take out effects, such as 
antistatic and a curl amendment, you may prepare a back-coat layer in an opposite 
side a ferromagnetic soft-magnetism layer and layer side. 0.1-4 micrometers of this 
thickness are 0.3-2.0 micrometers preferably. These undercoat and a back-coat layer 
can use a well-known thing. 

[0043] Although the thickness of the ferromagnetic layer of the medium of this 
invention is optimized by the band of the amount of saturation magnetization of a 
head and head gap length who use, and a record signal, generally it is 0.01 
micrometers or more 0.5 micrometers or less, and is 0.1 micrometers - 0.3 
micrometers still more preferably 0.05 micrometers or more 0.4 micrometers or less 
preferably. You may dissociate more than two-layer [ which has magnetic 
properties which are different in a ferromagnetic layer ], and the composition about 
a well-known multistory magnetic layer can be applied. 

[0044] 0.2 micrometers or more 5.0 micrometers or less of 0.5 micrometers or more 
3.0 micrometers or less of thickness of the soft-magnetism layer which is a ground 
layer of the medium which becomes this invention are 1.0 micrometers or more 2.5 
micrometers or less still more preferably preferably. 

[Publication about a base material] The nonmagnetic base material used for this 
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invention can use well-kn<^fc films, such as polyester, sulfas polyethylene 
terephthalate and polyethylenenaphthalate, polyolefines, a cellulose triacetate, a 
polycarbonate, a polyamide, a polyimide, a polyamidoimide, a polysulfone, a 
polyaramide, an aromatic polyamide, and the poly BENZO oxazole. It is desirable 
to use high intensity base materials, such as polyethylenenaphthalate and a 
polyamide. Moreover, if needed, since the surface roughness of a magnetic field 
and a base side is changed, the laminating type base material as [ shown in JP,3- 
224 127, A ] can also be used. You may perform corona discharge processing, 
plasma treatment, ****** processing, heat treatment, dust-removing processing, 
etc. to these base materials beforehand. Moreover, it is also possible to apply 
aluminum or a glass substrate as a base material of this invention. 
[0045] In order to attain the purpose of this invention, as for the longitudinal-plane- 
of-symmetry average surface roughness measured by the mirau method of TOPO- 
3D made from WYKO as a nonmagnetic base material, SRa needs to use preferably 
20nm or less of lOnm or less of things 5nm or less still more preferably. As for 
these nonmagnetic base materials, it is desirable not only longitudinal-plane-of- 
symmetry average surface roughness is small, but that there is no big and rough 
salient of 0.5 micrometers or more. Moreover, a surface granularity configuration is 
freely controlled with the size and amount of a filler which are added by the base 
material if needed. As these fillers, organic impalpable powders, such as oxides, 
such as calcium, Si, and Ti, and acrylic besides a carbonate, are raised as an 
example. 

[0046] Maximum height SRmax of a base material 1 micrometer or less and the 
ten-point average of roughness height SRz 0.5 micrometers or less and longitudinal- 
plane-of-symmetry mountain height are SRp. 0.5 micrometers or less and the 
longitudinal-plane-of-symmetry valley depth SRv 0.5 micrometers or less and rate 
SSr of longitudinal-plane-of-symmetry area 10% or more, 90% or less, and average 
wavelength Slambdaa 5 micrometers or more and 300 micrometers or less are 
desirable, desired electromagnetism ~ since the transfer characteristic and 
endurance are acquired, the surface salient distribution of these base materials can 
be arbitrarily controlled by the filler, and the things with a size of 0.01 to 1 
micrometer of each can be controlled in zero per two to the 2000 ranges 0. 1mm 
[0047] The rate of a thermal contraction for 2, and 100-degree-C 30 minutes of a 
base material is [ mm ] desirable 5-50kg /, and 3% or less, F-5 value of the 
nonmagnetic base material used for this invention is desirable, and it is [ it is still 
more desirable, the rate of a thermal contraction for 1.5% or less and 80 degree-C 
30 minutes is desirable, and ] 0.5% or less still more preferably 1% or less. 100- 
2000kg[/mm ] 2 ** of breaking strength is [ 2 and an elastic modulus ] desirable 
mm 5- 100kg /. Temperature expansion coefficients are 10-4 - 10-8/ **, and are 10-5 
- 10-6/degree C preferably. A humidity expansion coefficient is below 10-4/RH%, 
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and is below 10-5/RH% inferably. These heat characterftcs, a size property, and 
a mechanical strength property come out mostly with less than 10% of difference to 
each [ within a field ] direction of a base material, and are desirable. [ of an equal 
thing ] 

[0048] [Publication about a process] The process which manufactures the magnetic 
paint of the magnetic-recording medium of this invention consists of a kneading 
process, a distributed process, and a mixed process established if needed before and 
after these processes at least. Each process may divide into two or more stages, 
respectively. You may add all raw materials, such as the magnetic substance used 
for this invention, soft-magnetism fine particles, a binder, carbon black, an abrasive 
material, an antistatic agent, lubricant, and a solvent, in the middle of the beginning 
of which process. Moreover, each raw material may be divided at two or more 
processes, and you may add. For example, you may divide and supply polyurethane 
at the mixed process for the viscosity control after a kneading process, a distributed 
process, and distribution. In order to attain the purpose of this invention, the 
conventional well-known manufacturing technology can be used as some processes. 
It is desirable to use what has strong kneading force, such as an open kneader and 
continuation kneader, a pressurized kneader, and an extruder, at a kneading process. 
When using a kneader, kneading processing is carried out in the range of the 15 to 
500 section to all the magnetic substance or the soft-magnetism fine particles, 
binders or its part (however, 30% of the weight or more of all binders are desirable), 
and the magnetic-substance 100 section. The detail of these kneading processings is 
indicated by Japanese Patent Application No. 62-264722 and Japanese Patent 
Application No. 62-236872. moreover, strong magnetic layer liquid and soft- 
magnetism **** are distributed ~ making ~ a glass bead —****— although things 
are made, the zirconia beads which are the distributed media of high specific 
gravity, a titania bead, and a steel bead are suitable The particle size and the filling 
factor of these distribution media optimize, and are used. A disperser can use a 
well-known thing. 

[0049] When applying the magnetic-recording medium of multistory composition 
by this invention, it is desirable to use the following methods. How to apply a 
ground layer in the first place first by the application of a magnetic paint by the 
gravure application generally used, a roll application, a blade application, the 
extrusion coater, etc., and apply the upper layer by the base material pressurization 
type extrusion coater by which the ground layer is indicated by JP,1-46186,B, 
JP,60-238179,A, and JP,2-265672,A in the inside of a wet state. How to apply a 
vertical layer almost simultaneous by one application head which builds in two 
application liquid dipping slits which are indicated [ second ] by JP,63-88080,A, 
JP,2-17971,A, and JP,2-265672,A. It is the method of applying a vertical layer 
almost simultaneous by the extrusion coater with a back up roll currently indicated 
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[ third ] by JP,2-1 74965, fim addition, the electromagne^m of the magnetic- 
recording medium by condensation of a magnetic particle ~ in order to prevent the 
fall of the transfer characteristic etc., it is desirable to give shear to the application 
liquid inside an application head by method which is indicated by JP,62-95174,A 
and JP, 1-236968, A Furthermore, it is necessary to satisfy the numerical range 
currently indicated by Japanese Patent Application No. 1-312659 about the 
viscosity of application liquid. After applying a ground layer for realizing 
composition of this application and making it dry, even if it is with the serial 
multistory application which prepares a ferromagnetic layer on it, of course, it does 
not matter but is a book. However, in order to lessen an application defect and to 
raise quality, such as a dropout, it is desirable to use the above-mentioned 
simultaneous multistory application. 

[0050] Although a stacking tendency isotropic enough may be obtained also by 
non-orientation not using orientation equipment, it is desirable to use well-known 
random orientation equipment, such as to arrange a cobalt magnet by turns aslant 
and to impress an alternating current magnetic field by the solenoid. Isotropic 
orientation is possible also for considering as the two-dimensional random within a 
field, although it tends to become random [ the inside of a field, and a perpendicular 
direction / three dimensions ] generally in the case of a hexagonal ferrite. Moreover, 
isotropic magnetic properties can also be given to a circumferencial direction by 
considering as perpendicular orientation using well-known methods, such as a 
unlike-pole opposite magnet. Perpendicular orientation is desirable when 
performing especially high-density record. It is desirable to enable it to control the 
dryness position of a paint film by controlling the temperature of the dryness style, 
air capacity, and application speed, and, as for application speed, 60 degrees C or 
more can also perform predrying moderate before are desirable and going into a 
magnet zone, as for 20m a part for /-, and 1000m a part for /and the temperature of 
the dryness style. 

[0051] Although processed as a calender processing roll with existing plus 
CHIKKURO-RU or the metal roll of thermal resistance, such as epoxy, a 
polyimide, a polyamide, and a polyimidoamide, when considering especially as a 
double-sided magnetic layer, processing by the metal roll comrade is desirable. 50 
degrees C or more of processing temperature are 100 degrees C or more still more 
preferably preferably. 200 or more kg/cm of linear pressure force are 300 or more 
kg/cm still more preferably preferably. 

[0052] [Publication about a physical property] The saturation magnetic flux density 
Bs of the ferromagnetic layer of the magnetic-recording medium which becomes 
this invention is less than [ more than 800G3000G ], when a hexagonal ferrite is 
used. Although coercive forces He and Hr are 1000 or more-Oe 5000 or less Oe, 
they are 1500 or more Oes and 3000 Oes or less preferably. The distribution of a 
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coercive force has the narfSwer desirable one, and, as foftFD and SFDr, 0.6 or less 
are desirable. In the case of two-dimensional random, a remanence ratio is 0.67 or 
less [ 0.55 or more ], and it is 0.8 or more preferably [ 0.58 or more, 0.64 or less, 
and when random three dimensions, 0.45 or more and 0.55 or less are preferably 
desirable, and / when 0.7 or more and an anti-magnetic field amendment are 
performed perpendicularly preferably / when it is perpendicular orientation / 0.6 or 
more / 0.7 or more ]. two-dimensional randomness - as for an amount-of-preferred- 
orientation ratio, 0.8 or more are [ that it is random three dimensions ] desirable As 
for a vertical remanence ratio, and Br, He and Hr, in the case of two-dimensional 
random, it is desirable to consider as less than 0.1 to 0.5 times of field inboard. 
[0053] Setting coefficient of friction to the head of the magnetic-recording medium 
of this invention in 95% of range from 40 degrees C from the temperature of -10 
degrees C, and 0% of humidity, 0.5 or less, it is desirable, 0.3 or less and surface 
specific resistance are desirable, and 104-1012 ohms of magnetic sides, sq, and 
electrification grade are -500V. Shell +500V Less than is desirable. By ****** 
within a field, preferably, 2 and breaking strength are [ mm ] desirable 100- 
2000kg /, and the elastic modulus of a ferromagnetic layer which is extended 0.5% 
and comes out 1 - 30 kg/cm2, The elastic modulus of a magnetic-recording medium 
is desirable at ****** within a field, 2 and remains mileage are [ mm ] desirable 
100- 1500kg /, and the rate of a thermal contraction with a temperature [ all ] of 100 
degrees C or less is 0.1% or less most preferably 0.5% or less still more preferably 
1% or less 0.5% or less. Glass transition temperature of a ferromagnetic layer (the 
maximum point of the loss modulus of the dynamic viscoelasticity measurement 
measured by 1 10 Hz) 50 degrees C or more 120 degrees C or less are desirable, and 
it of a lower layer soft-magnetism layer has 0 degree C - desirable 100 degrees C. A 
loss modulus is 1x108 - 8x109 dyne/m2. It is desirable that it is in the range and, as 
for a loss tangent, it is desirable that it is 0.2 or less. If a loss tangent is too large, it 
will be easy to generate adhesion failure. As for these heat characteristics and 
mechanical characteristics, it is desirable in each [ within a field ] direction of a 
medium that it is almost equal within 10%. The remains solvent contained in a 
ferromagnetic layer is 100 mg/m2 preferably. It is 10 mg/m2 still more preferably 
hereafter. It is the following. A soft-magnetism lower layer and a ferromagnetic 
layer are desirable, and the voidage which an application layer has is below 20 
capacity % still more preferably below 30 capacity %. It may be better to secure a 
certain value depending on the purpose, although the smaller one of voidage was 
desirable in order to achieve high power. For example, in the disk media than to 
which greater importance is attached to a repeat use, it is common for run 
endurance to have the desirable one where voidage is larger. Longitudinal-plane-of- 
symmetry surface roughness Ra measured by the mirau method of TOPO-3D of a 
ferromagnetic layer is RMS surface roughness RRMS preferably calculated by 
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evaluation by AFM 5nm o^less lOnm or less although it%as 3nm or less still more 
preferably. It is desirable that it is in the range of 2nm - 15nm. Maximum height 
SRmax of a ferromagnetic layer 0.5 micrometers or less and the ten-point average 
of roughness height SRz are 0.3 micrometers or less and the longitudinal-plane-of- 
symmetry mountain height SRp. 0.3 micrometers or less and the longitudinal-plane- 
of-symmetry valley depth SRv are 0.3 micrometers or less and the rate SSr of 
longitudinal-plane-of-symmetry area. 20% or more, 80% or less, and average 
wavelength Slambdaa 5 micrometers or more and 300 micrometers or less are 
desirable. As for the surface salient of a ferromagnetic layer, it is desirable to set up 
arbitrarily a thing with a size of 0.01 to 1 micrometer in zero piece to the 2000 
ranges, and to optimize coefficient of friction. These are easily controllable by the 
shape of the particle size of the fine particles added in the control and the 
ferromagnetic layer of front-face nature by the filler of a base material, an amount, 
and roll surface type of calender processing etc. 

[0054] As for curl, it is desirable to be referred to as less than **3mm. When it has 
a soft-magnetism layer and a ferromagnetic layer by the magnetic-recording 
medium of this invention, according to the purpose, being presumed easily can 
change these physical properties in a soft-magnetism layer and a ferromagnetic 
layer. For example, it is making the elastic modulus of a soft-magnetism layer lower 
than a ferromagnetic layer, and improving the hit by the head of a magnetic- 
recording medium etc. at the same time it makes the elastic modulus of a 
ferromagnetic layer high and raises run endurance. 
[0055] 
[Example] 
[Example 1] 

<Production of paint> magnetism paint Y Barium-ferrite magnetism powder The 
100 sections Pair Ba mole-ratio composition: Fe9.10, Co 0.20, Zn0.77 Hc2500Oe 
and specific-surface-area 50m2/g, sigmas 58 emu/g 30nm of ****, tabular ratio 3.5 
Vinyl chloride copolymer (-S03 K content) The 12 sections MR1 10 (Nippon Zeon 
Co., Ltd. make) 

Polyurethane (-S03 Na content) : UR8200 (Toyobo Co., Ltd. make) The three 
sections Phenylphosphonic acid The three sections Alpha alumina (0.2 micrometers 
of mean particle diameters): HIT55 (Sumitomo Chemical Co., Ltd. make) The ten 
sections #50 (Asahi carbon company make) The five sections Butyl stearate The ten 
sections Butoxy ethyl stearate The five sections Iso hexadecyl stearate The three 
sections Stearin acid The two sections Methyl ethyl ketone The 125 sections 
Cyclohexanone 125 section soft-magnetism paint Z Granular magnetite powder 
Gamma-Fe 304 The 80 sections Specific surface area by 0.035 micrometers of first 
[ an average of] particle diameters, and the BET adsorption method 40m2 / g 
Hc550e, pH 7, and Ti02 90 % of the weight or more of contents, The DBP oil 
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absorption of 27-3 8ml / lttg, Coupling agent aluminunfto3 8 % of the weight 
KONDAKU tex SC-U (colon BIAN carbon company make) The 20 sections 
MR1 10 The 12 sections UR8200 The five sections Phenylphosphonic acid The 
three sections Butyl stearate The ten sections Butoxy ethyl stearate The five 
sections Iso hexadecyl stearate The two sections Stearin acid The three sections A 
methyl ethyl ketone/cyclohexanone (8/2 partially aromatic solvent) About each of 
the 250 section above-mentioned two paints, it is each component. After kneading 
with a kneader, it was made to be and to distribute with a sand mill. The poly 
isocyanate was added to the application liquid of a soft-magnetism layer, the ten 
sections were added to the obtained distributed liquid at the application liquid of the 
ten sections and a ferromagnetic layer, the butyl-acetate 40 section was further 
added to each, it filtered using the filter which has a 1 -micrometer average aperture, 
and the object for soft-magnetism layer formation and the application liquid for 
ferromagnetic layer formation were prepared, respectively. 
[0056] Ferromagnetic layer thickness should be further set to 0.2 micrometers the 
obtained soft-magnetism layer application liquid on it just behind it so that the 
thickness after dryness is set to 1.5 micrometers. While the simultaneous multistory 
application was performed by 62 micrometers in thickness on the polyethylene 
terephthalate base material whose centerline surface roughness is 0.01 micrometers 
and both layers were still in the damp or wet condition, after passing the gap of the 
unlike-pole opposite magnet of 6000G, the dryness zone (40 degrees C, 80 degrees 
C, and 100 degrees C) was passed, and perpendicular orientation processing was 
performed. The cartridge [ finishing / process in the temperature of 90 degrees C, 
and linear pressure 300 kg/cm in seven steps of calenders after dryness, pierce to 
3.7 inch, and / after surface polish processing ****** and a liner / installation 
inside ] of 3.7 inches (it put into zip-disk cartridge made from U.S. Iomega, the 
predetermined mechanism element was added, and the 3.7 inch floppy disk was 
obtained.) 

[0057] He of Ba ferrite ferromagnetism layer of the obtained sample ~ 2650 — Oe 
(s) and Bs were 1300G He of a soft-magnetism layer ~ 45 ~ Oe(s) and Bs were 
2000G 

[Example 2] Thickness of Ba ferrite ferromagnetism layer was set to 0.5 
micrometers in the example 1. 

[Example 3] In the example 1, the floppy disk was obtained on the same conditions 
as an example 1 except having used 3000G's as a unlike-pole opposite magnet. 
[Example 4] In the example 1, it replaced with the granular magnetite of a soft- 
magnetism paint, and He used the granular magnetite powder of 210Oe(s). 
[Example 5] In the example 1, MR1 10 of a soft-magnetism paint was made into the 
16 sections, and the seven sections and the poly isocyanate were made into the 13 
sections for UR8200. 
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[Example 1 of comparisorr^Thickness of Ba ferrite ferroffagnetism layer was set to 
0.7 micrometers in the example 1. 

[Example 2 of comparison] In the example 1 , the floppy disk was obtained on the 

same conditions as an example 1 except having used the unlike-pole opposite 

magnet of 2000G, and the solenoid magnet of 3000G. 

[Example 3 of comparison] In the example 1, it replaced with the granular 

magnetite of a soft-magnetism paint, and He used the granular magnetite powder of 

270Oe(s). 

[Example 4 of comparison] In the example 1, MR1 10 of a soft-magnetism paint 
was made into the 18 sections, and the eight sections and the poly isocyanate were 
made into the 15 sections for UR8200. 

[Example 5 of comparison] In the example 1, it replaced with the granular 
magnetite powder which is the soft-magnetism fine particles of a soft-magnetism 
layer, and considered as the titanium oxide (0.35 micrometers of mean particle 
diameters) of nonmagnetic fine particles. 

[0058] [Contrast of an example and the example of comparison] The evaluation 
result of each sample is shown in Table 1 . 
[0059] 
JTable 1] 
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[0060] it turns out that the property in high-density record boils the disk-like 
medium of this invention markedly compared with the conventional disk-like 
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medium, and it excels 9 9 

[Publication about a measuring method] Each sample of a floppy disk was 

measured by the following evaluation method. 

Measurement of a reproduction output: After recording measurement of a 
reproduction output by record wavelength 60KFCI in ** for metal in gap heads of 
0.3 micrometers of gap lengths, and a position with a radius of 24.6mm using the 
disk testing device by the international electronic industry company (the old Tokyo 
engineering), and SK606B type evaluation equipment, it measured the reproduction 
output of a head amplification machine with the Textronix oscilloscope 7633 type. 
The reproduction output set the output of an example -1 to 100, and showed it by 
the relative value. 

[0061] Modulation: Maximum VMAX and the minimum value VMIN The formula 
of {(VMAX- VMIN )/(VMAX+VMIN)} xl00(%) was substituted and asked. [ in / 1 
round of a reproduction wave / using the same conditions as measurement of a 
reproduction output, and equipment ] 

Magnetic properties (it measured by HmlOKOe using He, Br/Bm, SFD, and the Hr 
(90 degrees):oscillating sample type fluxmeter (**** industrial company make).) 
[0062] Ferromagnetic layer thickness: The intercept sample of a layer cross section 
was created and it asked from the cross-section photograph which photoed the 
picture by the scanning electron microscope (the Hitachi make, S-700 type). 
Glossiness difference: Using the digital glossmeter (GK[ by the SUGA testing- 
machine company ]-45D type), the measurement direction was changed every 45 
degrees as mentioned above, it measured from eight directions, and the difference 
of maximum and the minimum value was searched for. 



[Translation done.] 
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* NOTICES * ^ ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The disk-like magnetic-recording medium characterized by for the 
thickness of this ferromagnetic layer being 0.5 micrometers or less, and the 
measurement direction dependency of the glossiness in the places where this 
ferromagnetic layer is arbitrary being less than 5% in the disk-like magnetic- 
recording medium which prepared the soft-magnetism layer and the ferromagnetic 
layer which comes to distribute a ferromagnetic hexagonal-ferrite impalpable 
powder in a binder on the nonmagnetic base material at this order. 
[Claim 2] The aforementioned ferromagnetic layer is a disk-like magnetic-recording 
medium according to claim 1 which is carrying out orientation perpendicularly 
magnetically. 

[Claim 3] For 200 or less Oes and Bs (saturation magnetic flux density), He 
(coercive force) is [ the aforementioned soft-magnetism layer ] the disk-like 
magnetic-recording medium according to claim 1 or 2 it is [ medium ] more than 
1500G. 



[Translation done.] 
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Sftb'^l^igb'^ftg^fr. ig-fkb'n^g^b'n;!, 
t'-;UT^3 -)Uim&fo. &£t'-)l-m& b'^yl^STk 

1 0 0 3 0 ] XV VVfy®m<rMMtXV^X7-)VX 
^'jx^T^'j^-^-b^u^i^^y. jjf 

d^fc^L^-f^TcoiS^Jtov^. J: 9 flit 
*:^ttfcWAtt£#££*fct±^fe:J5t. COO 
M. SOa M. OSO3M, P = 0 (OM) 2 . O-P 
=0 (OM) 2 . (tLLfc-^MfcbkSJf^. t^JiT 
)Vt)V&WM&) . OH. NR2 . N* R 3 (RfcUMfc 
. x^v-K. SH. CN, ^rii*^StfiiS 
^=5r< fc &Ut^V±<om&*m.it£t:l±tt1ia%& 50 
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ffitt^a{il0- 1 ~10- 8 ti./gT'S)>9. #£L<Ji 
1 0" 2 ~1 0-s&/gX'hh. 

[0031] ^%mzm^(>tih^ixh<m^mmw 

mMtLX\&3--*>i)->V httgVAGH, VY 
HH. VMCH t VAGF. VAGD. VROH. VY 
ES. VYNC, VMCC, XYHL. XYSG, PK 
HH, PKHJ. PKHC, PKFE, Bfi-fb^I^tt 
tk MPR-TA, MPR-TA5, MPR-TAL, 
MPR-TSN, MPR-TMF, MPR-TS, MP 
R-TM, MPR-TAO, W8.tt&#Ml 00 0W. 
DX80, DX81. DX82, DX83. 100F 
D, B*-lf^^aSMR-l 04. MR- 10 5. MR 
110. MR 100. MR 555. 400X-110 
A. BttWlsfytiM— 7df5yN23 0 1. N2 
302. N2304. ^B^y^^fv^XT 
-5 10 5. T-R3 08 0. T-5201. v\'-y-y 
?D-400. D-210-80. ?'JX#:y610 
9. 72 09, 3R#*&ttKMMo>UR82 00, UR 
8300. UR-8700. RV530, RV280. 
*BflMttUL r-f7x75y4020, 5020, 5 
100, 5300, 9020, 9022. 7020, H 
igfcjfc&SL MX 5 0 04, HMfcttl^Tl^S 
P- 1 5 0 . flMfcj£ttiS-9-7>'F 3 10, F 2 1 0=5: fc* 

[0032] xmtowm&m* mwmnzm^htih 

L. 5~50**%C7)«H. *f*L<J±10~3 0ftl 

t±5~3osa%. ^y>^^y«BiJfflv^^-«2 

— 2 0Sft%. JKU-f V^T*-H±2~~2 0Sfl%CD 

li. ."K'J ^ afcfcfcKU y t V >-T^ 
T. ^»J'>Ui5'y^fflV^Jl^J±^X^SS*i-5 

0—1 5 ox:. iuF*L<{iox:~i oox:. ffiBflW^" 

100-2000%. ffifflrf&JJtiO. 05~10Kg/ 
cm' . &ffo*«±0. 0 5-10Kg/cm2 

[00331 *wnnwm&mMizmv,±j}>i>% 

t'zmizmtmmm. m&mtx'%tzzttti> 
mwmtmz&mffizmmxzz,. mm. # 
^-rfz^zummmm^m&mmth z t vim 
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?$> *) . ^ y Ffc*W^y >y^-£ 
ZttfTZZ. 

[0034] *WHic*>i^*#y 4 y ^r*- h t l 

;w^y^yyn-K ^M^f-vys^fy^r 

l. 5-^yyn-h, o-wM^vyyr 
*-h^y*nyyMyy7*-h, h'J7x-;w 
?yhy>f y^r^-h^^ry^r*-^. 

«K 4fc, 4y^7*-hS<9^fcJ:oT4yftU:tf 

^lOl^ya!!!. 3n*-hL. 3n*-hHL, 
rm*-h203 0. rm*-h2 0 3 1. $11**- 

mwr. mmtl. ^eaa&aas. 

bD-102, ?^*-hD-110N. ^^*-hD 
-2 0 0. ?^*-hD-2 0 2. tt*VN'>rxH4tSL 

[0035] C*-#*:/5**. WMBJcRtie 
«] *W>»)ttStt«. §MHMK=ttJH3ft.*;«r->lfy 

ffly^y?. T^+WUtV. m&m^&Zktf? 

Jfc^ffltJi5~5 0 0m2 DBPtR?i*{± 
10-400ml/100g. fifgli5nm-3 0 0 
nm. pHli2-l 0. ^?K${iO. 1 — 10%. 9-/ 
7®m&0. l~ls/cc. i«iU>. *5gWtfflV^ 

bttSS. BLACKPEARLS 2000.130 
0. 1000. 900. 905. 800. 700. VU 
LCANXC-72. m-#>im. #80. #6 

o. #55. #50. #35. Emti&nmm. #2 

400 B. #2300. #90 0. #1000. #3 
0. #40. #10B. rmyt'Ty^-tfyttf?. C 
ONDUCTEX SC. RAVEN 1 50. 50. 
4 0. 15. RAVEN-MT-P, B*EC*tS. *T 

57? ifTWSl Lfc *) . fflrw? 7 h 
itLXmilXi,. SffiO-Ste^^yf MfcLfcfc 
«SrffifflLTi>*>**>^v\ it:. #-tfyf5vjr& 

mmtmizwmthm &g> t> t^^mxm txt 
zix^m-^yyy-y^itmsi. itin 
m^tx-mtiztm^i. ij-xv^-v?*®. 
mh^Mm/mmi&wi.zmhm.^o. 1-3 
om&%x'm^hztmn^. t}-xy?yv?\$ 
mmm±. mmmnim. mm***, isswi 
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>r7-y^{i^aEtt«. mommx-towm. ft. 
«hhmx. mm. wm&. P H^tm 

fc*L£fg!fltt£ t> t izBmz&txmvmiZ fcti 

hi. ^mKmsx-^ht-xyryytimuf 

10 [0036] *%HB«^IKtt«^fflV^ir&SfgffIi: L 
TJi«^*9 0%iyji»a-T^$-f. /S-T^S-t. 

#Mfc*-rSL SKt?oA. iwt-feu^A. a -mm. 
?y. ^-A>f k mti-fy. zmmm. at** 

20 l^X'htitZmklzfrfrWt&K Clfi^fflSftJeafirF 

xi±o . 01-2 l < . ^t:«a^e^tt 

•5. ??rffi0EttO. 3~2g/cc. -|?*$|±0. 1~5 
%. pHli2~l 1. iM«l±l~30m2 /g> # 

-fb^ttS?AKP-12. AKP-1 5. AKP-2 0. 
AKP-30. AKP-50. HIT20. HIT-3 
0. HIT- 5 5. HIT6 0. HIT70. HIT8 
0. HIT 100. W y/l~C|t$?. ERC-DBM. 
HP-DBM. HPS-DBM. ^~MM£1?8)M. W 
A 1000 0. ittl^tiS. UB20. B^mJM 
ttS. G-5. ?0^7^U2, ^P^y^XUl. 
FfflimttS, TF1 00. TF 140. -fb'rya 

B-3%£f«Wi9<i&. ztit><mmmi!miz&t 
m&mizmat&zti>x'zz>. wmmizmmth 
z t x'mmm&vm 0 . mmmemmim 

»tsweffj<^g. mits^mmizmfei-K* 
i>cox*h&. 

[0037] twmmizmmw} xmkvmm 
t$mm£mztiz>. mmt txummmk. % 
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0SRR1 0~24O-ig£ttMJ|g (T#fB6£*^ 

t><r&WM(Li, Na. K. Cu&fc') ^* 
Stl 2~2 2<Z>-fiBu HfiflL Zffl. HAS, ififlu y^«r 

. gg^Scl 2~2 20X^3^5/^3 
-JK J&Hkl 0~2 4<O-JSSttllil5S! 

2—1 20-ffi. Htf. EM. HfiB. SfBL aB7^3 

l/Ovcfcj&^fcfr^) ta^&Styflgflftltxxx/l' 

sxxfyK 2<r>m&7$. h. tm&s 

coo38] ztit>commt trimmm-ii. *r 

V>M. #7"U;HL ?*y>«* S'JX^BL 

4>">IL yy-;HL \)su>wl* 'fvwjy 

^S'J^x-K ^h^xf-rt^TTl'-K y>3f 
xj/'xf;Wf71/- h . 2 -xf;K^fy;Wf7l' 
-K 2-*?^Ft>7M^$x-K 2-"v*i/ 

K ^WjM-^x-k Kf^f71/-h, Ml 
fy/^f7V-h. T)Vzi—)\^X'\t^V^ )VT)Vn 
-/k Af-TVilsTfra-jU. 5«7'J/kT/I/3-;k % 

•fe'jy^. /y^K-;^ TVMf^xy-^xf-v 

-•7A«. ^xrf-jrysHwsffiWx x 

)Vy*y&. mm. JSKxxr^. ^Kxxr^a. 
IMS*iTHS. d*L^«JS»ffl. 
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Lt> 1 0 0%SmX'ltt< . ±j8$»a»fcM**, 

[0039] *mvmzti& zti^mm. %m 

io Mzixmimmz. mj&^w&com&z- 

mmcomami^mmx^< L-csSrtw^iioi^^-s. 
^t'#x.^>fi. mmzziz^tt:m<?)Mzmt>tiz>i>(D 
xi&cw -^iziimmm^mmt Lxm&mrzim. 

affiBMWdtfU. 0. lSft%~50Mg%. #4L< 

[0040] ^^mx-m^^tiimmco-f-^xt 

20 xmaixhfrtb&K mm. ^xefrtcatt* 
m&ftk&smtmmizxzmmxn 

mz>%&. mmmizwm- * 
fc. mizf&tx®®.mzm>it:®. mmwm 
mmx. w$iffl(?)-®zt:te£Uimtfi-rzztiz£ 

mzmmwmi-z z t i>xz & . 

[0041] cmuzm&mtt *%mxm^t>ti& 

o^rhyffl. x?y-/k to^nv-zk 

^l»3-;Ui/'^^x-x^. /'Jn-Myxf 
40 ^y-fe'y. f^x>\ Zcisuy. 9u 

N, N-y7f/l/*^7$H, a. 

i i o o%tmx'\i%< . &$ftmizm&i*. 

tlX i>fr£ h%\,\ Z tlL>0)*im\t 3 0 WMSSTtf 

mt<. $ hiizn* l<«i oii%m*s. * 

50 ^T*fflv^i&«^{i3HaEtt®fc^a[ttlT'^c7)®S 
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liHtrMftMrvw. im&mizmm<r)is^mi& 
[oo4 2] cjnafctra-rsfssn *mmmm io 

««t(0Jl*«j£«^iea?f^2~l 00^ #2 

Km o~80//m. ^ttirgtBa^fc ttfiMW 

Ti>a>£*>&l\ *"miff^{iO. 0 l~2jtznu # 
£L<«0. 02~0. 5umX'hh. *iBJiil^d* 

fzMz&fflim. ®mmmkm®lzrt y7a-hM 

^l<«o. 3~2. oumX'$>&. ztit><v~mm. 
[0043] im^%w<rmmm<nm.\m<^h^ 

lz£ OftjgftSflS ^CDTbttP. HRWiO . 0 1 u 
mJJLLO. ff^KtiO. 05/xm 

o. 3um?$>&. ®mm£m%zm5m&£tt& 
2ma±iztt&LTi>fr£fr-r. <Mmmm®&mizm 
-rmmmmx-zz. 30 
[0044] *miiz%mt&)Ttmx'hh$m&a 

CDMA-MO. 2um&±5. Ovm&T. # i t< <i 
0. 5jumjy±3. O/tmJiTF. S6fc*F4L<lil . 
0jumfclt2. 5um&.TX'i>&. 

t^ffimzm&^mi ttmzM^Mwm&m 

u r 5 s h , 3?S6&k y r s k # y -9-v 40 
itWF4U\ ^^^ti5t. aitffit^-xfflco 

^fflll§S-^5fetf)#m i 3-2 24 1 2 7t^$tl 
Xl>&\\ tttlffllnlffifttLXTmttitetfy 

[0045] *3MkoH«*»£*4fc:tt. xmrm 50 
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Wt LTWYKOtU?TOPO-3D«0mi rauSt 
S9^Uv:4"M s F%^Bffl§JiSRaJi2 0niiimT. . 

cr)zmmtz»mm&. zix^ms&tmimz 

«W«¥%aaBtt$* t /h$V^tTttSr<« 0. 5/zm 
£fcftfci9ai£fc:3>'hn-;i^;h.l>&^T-&&. i 

^^C07-f 7-tLT<±-0«fcLT«iCa. Si. Ti 

£M*fl^Kitfi«o«u r^y**srirwsw»» 

[0046] £#««9&*:iS3 S Rmax ii 1 um&T. 

SR P <±0. 5um&.T. 4"M^ai$SRv JiO. 5 
XimOT. *MB»¥SSr {±1 0%W±, 9 0%& 
T. ¥*JifcftSAa {±5xtmjjlt. 3 0 OjtzmJUT* { # 
£U*. m<Olffl^&^fcSAtt£l§&fc^ .Til 

U—/l'X'£&t><7)Ti> t )* 0. 0 lumt^hlumOXk 
££<Dt><?>#*?r0. lmm2*)JtOOffl*^2 0 0 0ffl 

[0047] *w£m»btitimaE3mt&>F - 5 

ffiti#*L<«5~5 0Kg/mm2 s S^*<0 

1 0 o^c3 0tiTvmmtmmtL<it3%jxF. $ 

^fcff*L<ttl. 5%mT. 80-C30»-C^JRffl 
J«±ff4L<ttlXJaT« S6t=Jff*L<ttO. 5%W 
T-C&S. 8aBr^SJ±5~10 0Kg/mm2 . 
lil00~2000Kg/mm! . #ifi L^. SJKIS 

SBfHHii o-«~i o v xrrftO. ffiL<m 0- 5 

-1 O-s/XVX'&h. SRffiEflittl 0-*/WBKrFC 
ff£L<tel 0- 5 /RHmTT'&S. itL^coa^f 

[0048] mmtmf&imi *m&wsmm 

Wat^l8*»fe*4. ffl^<OXSIi-?-ti.-? f it2Sfgia 

±izhi)*tix^xi>fr£h%\\ *miizmm-t&m& 
i». mm. #vv\'f>'*WKim. mis. ^hs 
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3 om&x&djfim u^) fcjt/ettfti o omzn 
mm^mmic-ouximmme 2-264722. # 

ffiK6 2-23 6 872tffia$tlT^S„ 4>t. $658 
;W3^Tb'-X. f-^Tt'-X. Xf— /H:-X## 
T'&S. 10 

[0049] *miTm®fccvmmmmw?(fi^- 

b«3B<03*»fcS*¥l-4 6 1 86 J l»#^60-2 
3817 9, #88^2-2 6 5 6 7 2fciSKrc$fVtHS 

S^Tffi. ^t«Pe6 3-88080. f$P3¥ 
2-179 7 1, #§[§¥2-2 6 56 7 2£§H*$ JVC 20 

tC^¥2-l 74 9 6 5fc^$ilTV^SA-y^T y 

&fcJ6. #§8886 2-9 5 1 74 J ?*BBf§ ;s Pl -23 6 9 
6 8tCgK^tlTOl>J: oZUmizX *)BC(6**<r KW« 

^iSWf&gK^Tti. 1-312659 £H 30 

±(c£ttttfl£i»t*2<fcfijmi& t> *> wc ttr ^ 

AW* U>. 

[0050] mft&mzm^rmifaTh-i-MzmiiM 

&XVmW3ifaco3<tt7>yMz%')*rt-\ l ^ BBrt 

0 m/#~ 1000 m/#. mm^ym.\t 6 oxujll 50 
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[0051] *i/^«o-;Pt LTx^df #y 
Smf'/^o -/Pi jt li&gn -/l/CgyttS 
£fcjMff*U\ *MSJg<i. Jff4L<tt5 0mJi, 

$ 6fc»4 l < a 1 0 om?w . m&jjum l 

<«200Kg/cmfiLt. S^tiffi L<(43 0 OK 
g/cmtLhrJ>S. 

[0052] twmmzmt&tm) *»«3Sr4« 

x 7^ MrfflV^^(48 0 0 GJ2Lh3 0 0 0 GJ&TC 
fia^HciJit^HrJll 0 0 0OetLh5 0 0 
OOeBTFC****, ff&L<lil 500OeJJlh. 3 

o o o o e jerrr** . wmj^mm^t>mt t 

<. SFDiSil/SFDrfctO. 6GIT;0<jBF&U*. ft 
Bmt2'&.7C ; 7>y&(r)ig&lZ0. 5 5J0LtO. 6 7JSI 
"FT, Jff*L<«0. 58J3LL. 0. 64J31T. 3&7G 
7yrAcOJ®^JiO . 4 5£LL. 0. 5 5iaWlfil 

< . mKBMMte&mcmt o . 6 ja±#* l 

0. 7JSLb. RBHWjE*ffofc*^ttO. 7JSUJF4 

L<H0. 8ULtT*>S„ 2<jC7n7V^A. 3<J5c^y 
rAfct,ffi|6]jKH:«0. 8Ja±*iff4U\ 2<Jde5V 
^ACO^. S135-|6]^®Jt. Br.H ctiXVH r 
(iBart*|6l«00. 1-0. 5«Brtfc-t*ifc38«F4L 

[0053] *^cO?SMIBIi«Eft^>y Htflt4» 

1 o-c*»<?>4 ox:. gjgo%*>^9 5% 

^ffl«t*J^T0. 5OT. ff*L<«40. 3J2TF. * 
1S@IWS:tt»* L<«fiSttffil 04-1 0 1 2tf-A 
/sq . &mmi- 5 0 0V 5 0 0V lilrt*J#* L 

#*L<(il0 0~2 0 0 0k«/mm2. VffiSIKtijffi 

uiii~30K g /cm' . ®smm#<m&m£ 

L< (d£ 1 0 0- 1 5 0 0 K g/m 
m* . 35®?)tftt#£L<<i0. 5%OT. lOOTUa 

0. 1%OTT'*S„ 3HBttff0^^S»aj£( 1 1 

«5 omti 2 orjaTjMff* t<. T««;aEe®^ 
**uiot;~i o ox;tm£U\ w&&m£i x 1 

08~8Xl09dyne/m2 <0«HfcJ>Sii:*W 

*L<.a3y^«io. 2£rrcft*ifc* s ff4u». 
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po-3Dc7)m i r au^-cai^Lfc+'M^ffiffl^R i\ ^wn<^msmmm^wmtmmm^^t 

(i3nmmTTS>l.* J . A FMfcJ RMS tttt££4.££fcOT&&OU«£fc:tt£3il&;i ft' 

^ffiffl^RRMS «2nm-l 5nmO«Ht*i.i t*W* 10 fi*;tfcf. tt&KU*08tt$&5< L^ffiStAttS: 

u\ wmmnmMzsR™ no. sum&r. fo±z&&tmimmm<m&mt:mim£ r )& 

RpJiO. 3//mUlT. +'l>W&Si£$SRvttO. 3u 

m^lT. ^BHS^S Sr \i 2 0%H±, 8 0 [0055] 

Ts S A a Ji 5 u mJBLL. 300^ mJilTtftf [fIfcW 

Y 

A'^A7i5'( MKtt© 1 0 OSS 

2tB at;Wtfflj£ : Fe9. 10. CoO. 20. ZnO. 77 

He 2 50 00e. Jt^fflS5 0m2/g. tfs 58emu/g 

«&3 0nn N ««Jt3. 5 
mtt'->\sm.&ft ( - S 0 3 ) 1 235 

MR 110 (B*-*£*>HM) 
.-K'J^l/^^ (-SO3 NaM) : UR8200 (mtmM) 3gfl 
7x-MX*>'K 3g? 
a-T^S-f (¥%S[S0. 2jum) : HIT55 (ftXimtS) 1 OS? 

#50 (M*-#y#m) 5g? 
:/^x-rru-h 10s? 

yhdf^Xf-7^xTl'-h 51? 
■i^^^f^VXfTV-V 3U 

l/^xi^^TJy 12 5SB 

mmm z 

WSf?y*?4Y%} r-Fe 3 0 4 8 0S? 

¥%-<J»S0. 03 5/xnu BET&fciSifcfM 40m2 /g 

Hc550e. P H 7 . T i O2 ^W*9 0**%JJLh. 

DBP©?ftfi2 7~3 8iDl/100g . 

*ffi«l®PJAl2 O3 8Mi% 
nvy?7--/7XSC-\i (an>\zT>*j-#>tm) 20SB 
MR110 12U 
UR8200 5g? 
7x-MX*yi 31$ 

/f;i/Xf7i/-h 10SP 
T^^X^X-rTV-h 5g? 
'fVMtf^frv-h 2S8 
XxT'JyK 3gB 
^f;l,xf;^bVy^o^y^ ( 8/2&£}§ffJ) 2 5 0$ 

±M2^cr>m\<0Zti?tHZ^X. &f&ft*--irX'X5OXW0ilt:(r>*>. -9-yH5^t>*>^T^fcS-t^. Vkh 
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[0056] nt>tvzmmmwmm . mmmm 

W&m<r>WZtfO ■ 2um\&£h£o\,Z^ ff$62jwm 
tW'diifflJM. 0 1//m(WJxfVVTl/7 

^i/-h^a*«Uit:H^M^«*tsi=stv\ raw* 

*3HRRS£&£ a *>£6 0 0 0 GOUCfliaflgEaia 
R&lSS-ttttfL 4 0°Ct 8 0-Ci: 1 0 O'COttftV 

*l^^rTiaJS9 O-C. ^E3 0 0Kg/cmtT«!Si 

A 1— WttMcSiBHrO 3 . 7 nt^^- b'J-/y(* 
I o m e g atfcS zip-dis k#— I- l> •/ z/iZA 

*u mfecoffim&zmuL. 3. 7Pt7o-yt-x>f 

[0057] n^tlf^yTjUCOB a7i5-f h&Ktt 
m<DHcii265 OOe. B s (i 1 3 0 0 GT'&o fc. 
tHti^)Hcli4 50e 1 Bs{±2000GT&o 
fc. 

CSHfc«2DI»e!lttiV»TBa7i5-f hSWttW 

<75#A£0. 5^mfcLfc. 



* 0 0 0 Gtf>£GEffl UsJBWi^ 1 1 K-^frT 

bfcft;LTHc#2 1 OOeCO&tf-?:/*^ h 

CHM"I5 ] ggftRl fc*Hvc«MtBlf|£>MR 1 1 0 
£1 6ft. UR8200£7flL #\)4VisT*-bi 
1 3&fc Lfc. 

iimm i 3 mfefli i cfi^x Ba7x7>( hSMM&i 

10 OffASrO. 7AtmtL^. 

CJt®EM2 3 1 ttJV^T. 2 0 0 OGcoUffittio! 
EBffifc 3 0 0 0GWY W>f FWEfcJUvvfcBWfcL H 
JIM 1 1 m-cr^rTy n -y tr-x * * ? 

CJHSH3 ) $mmi tcfcwt. «16M«v/' 

CJtW4 ] H&fcfll 1 (Cfi^TftW9^H«)MR 1 1 0 
£18SP. UR8200£8ft. #'.MyyT*-h£ 
1 5*t Ui. 

20 cudspy 5 ] msm 1 t*sv vc . mmwacommmfa 

9V (^%&S0. 35/im) kLfc. 
[0 0 5 8] Clltt^fciM^O*tJt3 #SEfl<ofF«Jg 

[0059] 
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